This paper, using panel data approach, evaluates the effect of, respectively, the central bank transparency, independence and credibility on, respectively, the level and variability of realized and expected economic performance. It also analyzes the effects of central banks characteristics on the level and variability of Government bond rate. The results obtained suggest that central bank independence does not influence the realized and expected level and variability of economic performance. As for the central bank transparency, our findings are consistent with the view that greater transparency could have a desirable reputational effect that lowers inflation expectations and long-term nominal interest rates. Finally, our results show that central bank credibility negatively influences the level and variability of Government bond rate.
Introduction
The role of central bank credibility (CBC) is of great importance in order to improve macroeconomic and financial outcomes. On the one hand, it leads to price stability by anchoring private sector inflationary expectations and is also associated with sustainable growth (Cechetti and Krause, 2002) . On the other hand, by lessening monetary policy uncertainty, it induces a smaller variability of financial assets since the anchoring of inflation expectations will lead to a reduction in the level of the interest rates (Fisher hypothesis). However, the conduct of monetary policy is made in face of tremendous uncertainty concerning the economy as a whole (supply or demand shocks). Kydland and Prescott (1977) showed that only an unanticipated monetary policy could affect macroeconomic variables in an environment where economic agents form their anticipations rationally. In this respect, Barro and Gordon (1983) demonstrated that there is always a trade-off between credibility and flexibility. Indeed, the difference between output stabilization and price stability can be viewed as the main difference between discretion and rules.
In fact, monetary policy rules seem to be optimal in terms of credibility but they lack of flexibility. Therefore, the time consistent monetary policy is the one conducted in a discretionary manner, but it evolves an inflationary bias. Rogoff (1985) proposed to delegate the monetary policy to conservative and independent central banks in order to gain in credibility and be able to reduce the created bias. Both theoretical and empirical researches identify central bank independence (CBI) as the institutional device associated with lower inflation and no less growth (Note 1). Indeed, CBI is instituted in most of the central banks but raises the question whether it is democratic or not to consider unelected officials in the conduct of monetary policy (Stiglitz, 1998) . Hence, the role of central bank transparency (CBT) appears to be crucial because it renders central bankers accountable but also more credible in the eyes of the public. According to Cukierman (2001) , Faust and Svensson (2001) , and Geraats et al., (2006) , the advantages of greater transparency on the credibility, as well as reputation and flexibility, derive from the fact that transparency makes it easier for the private sector to infer the central bank's intentions regarding monetary policy decisions, improving though central bank's credibility. Central bank incentives to build reputation increase as private sector inflation expectations become more sensitive to monetary policy actions and outcomes that are not associated with economic shocks. Simultaneously, central bank flexibility is enhanced by the fact that monetary policy decisions that are intended to offset economic shocks are transparent, leading to a better stabilization of the economy without affecting private sector inflation expectations. Those advantages of transparency should able to deliver better overall policy outcomes, reduce uncertainty related to the monetary policy, decrease the heterogeneity in agents expectations and lower the risk premium related to future inflation and the interest rates level (Geraats et al., 2006) .
In the empirical literature, a large strand of empirical research is focused on the effects of CBC, CBT and CBI on the macroeconomic variables of inflation and output growth (level and variability). Several empirical studies including Alesina (1988; 1989) , Grilli et al., (1991 ), Cukierman et al., (1992 , Ismihan and Ozkan (2004) and Brumm (2006) find that CBI is associated with lower levels of inflation (Note 2). In contrast to the early empirical studies, Cecchetti and Krause (2002) find no influence of CBI on the level and variability of inflation. Concerning the effects of independence on output, Alesina and Summers (1993) and Cecchetti and Krause (2002) find no relation between the variability of output growth and the CBI. As for the effect of CBT, several papers highlight empirically the beneficial effect of higher transparency at the level of inflation (Kuttner and Posen, 1999, Chortareas et al., 2002; Sterne et al., 2002; Siklos, 2003; Fatas et al., 2006, Demertzis and Hughes Hallett, 2007; Dincer and Eichengreen, 2007) .
These studies do not consider the effect of central bank characteristic on the private sector expectations. This latter effect are considered by few authors, such as Corbo et al., (2001 ), Johnson (2002 , Gulkaynak et al., (2005) and Crowe (2006) . All these authors analyze the effect of a greater transparency, implied by the adoption of Inflation-Targeting, on the expected inflation. The findings of these studies are ambiguous. Indeed, Crowe find that better public information is most beneficial for forecasters with bas private information, whereas Johnson find that neither the forecasts variability nor their absolute errors are reduced by Inflation-Targeting. As for Corbo et al., they find a fall in forecast errors among countries that adopt Inflation-Targeting, although the fall seems to precede the adoption of Inflation-Targeting in many cases.
As we can notice, authors, cited in the previous paragraph, analyze only the effect of a greater transparency, implied by the adoption of Inflation-Targeting, on the expectation of inflation. A greater transparency implied by all other measures could also affect the expectation of agents as well as a greater credibility or independence can also influence the expectation of agents. In this context, we contribute to literature by taking into account the effect of CBC, CBT and CBI on expected inflation and output, respectively.
Our second implication rests on the effects of central bank characteristics on the financial market. Alesina and Summers (1993) argue that interest rate variability is decreasing with higher CBI, suggesting that more credible central banks benefit from less variable interest rates. As for the effects of CBT, there is only few studies examining empirically the direct effects of CBT on financial market. Siklos (2004) notices that nominal interest rates are lower for countries with a clear inflation objective. As for Geraats et al., (2006) , analyzing the effects of various transparency changes, they found that greater transparency have had a significant beneficial effect on the level of interest rates. As we notice, these studies are very limited compared to our objectives, which consist to analyze the effects of CBI, CBC and CBT on the level and the variability of interest rates.
Finally, many of the existing empirical studies are based on very limited country samples (see for example Geraats, 2006 and Demertzis and Hallett, 2007) or utilize evidence for a single point in time (see for example Cecchetti and Krause, 2002 ). However, cross-section approach presents several disadvantages. Cross-section analysis does not permit the inclusion of country fixed effects. In contrast, transparency and economic outcomes may be picking up the effects of other country characteristics that are difficult to detect. In addition, a cross-section approach does not take into account the meaningful temporal variation in existing measures of CBI, CBT and CBC and in other variables retained in the estimation. During the early nineties some economies experienced dramatic changes in CBI and CBT (Note 3).
In order to take into account the country specific effects and the meaningful temporal variation in dependent and explanatory variables, we use panel data approach. That way we evaluate the effect of CBT, CBI and CBC on the level & the variability of realized and expected economic performance (inflation rate and gross domestic product rate). Furthermore, we analyze also the effects of central banks characteristics on the level and variability of Government bond rates. In particular, we analyze the relation between financial & macroeconomic variables and CBI, CBT and CBC for a long period.
Data and Methodology
This paper investigates the relation between financial & macroeconomic variables and CBI & CBC, respectively, for the period [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] . We also analyze the relation between these macroeconomic & financial variables and the CBT for the period 1999-2005. For each analysis, we consider about 20 OCDE countries (Note 4).
Data

Central Bank Independence, Transparency and Credibility Index
Several methods (Note 5) to construct the index of CBI are proposed in the literature. The most widely employed index is due to Cukierman et al., (1992) . Based on this method, Polillo and Guillén (2005) construct an index of independence for a large sample of countries (92 countries) and for a longer period of time (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) . Accordingly, we use their index in our analysis.
In the same way, in the literature, several CBT indexes are proposed (Fry et al., 2000; Mahadeva and Sterne, 2000, Bini-Smaghi and Gros, 2001; Siklos, 2002; De Haan et al., 2004; Eijffinger and Geraats, 2006; Dincer and Eichengreen, 2007) . These authors construct the index either for a very limited number of central banks or a single point in time, in the exception of Dincer and Eichengreen. These authors construct an index for a large range of central banks (124) and a long period (1998-2005) (Note 6). Their index is more suitable for cross section time series analysis, and therefore we retain it in our analysis.
Finally, concerning the credibility index in the literature the most frequently used method is this proposed by Cukierman and Meltzer (Note 7) (1986). This methodology defines CBC as "the absolute value of the difference between the policymaker's plans and the public's beliefs about those plans". We use this methodology, described in appendix, to determine the CBC.
Macroeconomic and Financial Variables
Concerning the financial data, we use the level and variation of 5-year & 10-year government bond rates, respectively. As for the macroeconomic variables, we retain the expected & realized inflation and the expected & realized gross domestic product (GDP) growth. All data are annual and extracted from Datastream.
Model
In order to take into account the country specific effects, the meaningful temporal variation in CBI, CBT and CBC index, we use panel data approach to evaluate the effects of the CBT, CBI and CBC respectively on the macroeconomic and financial variables respectively. In this model, the dependent variable (y) can be expressed as:
, .
Where i x denotes explanatory variables that are independent of the error of the equation, ε it . This explanatory variable represents the CBI, CBT and CBC index, respectively. As for the dependent variables ( j y ), they correspond to the expected inflation, realized inflation, expected GDP growth, realized GDP growth, 10-year bond rate level, 10-year bond rate variation, 5-year bond rate level and 5-years rate variation. The regressions are implemented in univariate terms in order to examine the effect of the index in question on the moment of a given macroeconomic and financial variable. For instance, we regress the transparency index ( i x ) on the 10-year bond rate variation ( j y ).
In order to take into account the country specific effect, we use "fixed effects" and "random effects" models. Hausman (1978) test enables us to choose between the "fixed effects" and the "random effects" model.
Results
We now present and discuss our results.
The Effects of Central Bank Independence (CBI)
The results in table 1 indicate a negative but statistically not significant relation between the CBI and the level of realized and expected inflation respectively. Our findings are in line with results obtained by Cecchetti and Krause (2002) and Ismahan and Ozkan (2005) . Similarly, we find that the variability of inflation and inflation expectations is not affected by CBI. The above results do not confirm previous theoretical suggestions (Rogoff, 1985) and are also in contrast with empirical results obtained by several authors, as Grilli et al., (1991) , Cukierman et al., (1992) , Alesina and Summers (1993) and Brumm (2006) . Moreover, table 1 shows that the CBI does not influence the level of expected & realized GDP growth, and the level & variability of GDP growth respectively. This result is also not consistent with theory (Rogoff, 1985) . However, our observations are in line with results obtained by some authors, as Alesina and Summers (1993) and Cecchetti and Krause (2002) . Finally, table 1 suggests that CBI negatively affects the level and variability of both interest rates. The negative effect on the variability of the interest rate can be explained by the reduction of uncertainty related to monetary policy. As for the reduction of the bond rate level, it is obtained through the anchoring of expected long-term inflation.
The Effects of Central Bank Transparency (CBT)
Our results show that CBT reduces the level of realized inflation & inflation expectations, but has no influence on inflation variability. These findings are consistent with recent empirically literature (Chortareas et al., 2002; Mishkin, 2004) .
More information about monetary policy is not associated with sustainable growth (Table 2) . Indeed, our results show that CBT negatively influences the level of economic growth and the expected economic growth respectively. We observe that our findings are not in line with previous empirical and theoretical studies on this subject (see for instance Demertzis and Hallett, 2007) . Concerning now the variability of realized & expected economic growth; we notice that CBT has no implications for both variables. These observations confirm the previous empirical results (Sterne et al., 2002 , Fatas et al., 2006 Demertzis and Hallett, 2007) but not the theoretical propositions of Demertzis and Hallett (2007) . This latter proposition suggests that a more transparent monetary policy may be associated with more output volatility because it prevents the authorities from using policy actively to offset output fluctuations.
Finally, table 2 suggests that CBT is negatively related to 5 year and 10 year bond rate level, respectively. The results concerning the level of interest rates are in accordance with theoretical and empirical results obtained by Geraats et al., (2006) . In fact, our findings are consistent with the view that greater transparency could have a desirable reputational effect that lowers inflation expectations and long-term nominal interest rates.
The Effects of Central Bank Credibility (CBC)
In order to provide a stable environment for financial market, that facilitates the task to the central bank in reaching its target, central banks seek to reduce the interest rate variability (Goodfriend, 1990; Froyen and Waud, 1995; Goodhard, 1996; Woodford, 1999) . To reduce the financial instability, central banks started to enhance their credibility (Faust and Svensson, 2001) . Greater credibility of central bank leads to the reduction of financial speculation and reduces the heterogeneity of markets operators' expectations about the future monetary authorities' decisions. Thus, greater credibility increases the predictability of central bank decisions and reduces the level of the interest rate and financial market volatility. Results in table 3 confirm the expected impacts of CBC on the financial market. Indeed, according to these results, CBC negatively influences the level & variability of bond rates.
Our results also show a negative relation between CBC and observed & expected inflation level. Greater CBC should improve macroeconomic outcomes. Particularly, CBC leads to price stability by anchoring private agents inflationary expectations (Cecchetti and Krause, 2002) . Moreover, we find evidence suggesting an increase in the variability of realized & expected inflation. Finally, we find a negative impact of credibility on realized economic growth.
Conclusion
The conduct of monetary policy has moved during the past decade to a new paradigm which gives accent to central bank's credibility, independence and transparency. It is generally agreed that the above changes in the central bank's operational framework have produced better overall policy outcomes. In this paper, we investigate the empirical relationships between economic and financial performance, and the central bank characteristics described above.
We find that central bank independence has a negative affect on the level and the variability of both interest rates. Our results do not show statistically significant relations between central bank independence and all the other dependent variables. Considering the effects of central bank transparency on macro-financial variables, our results show that central bank transparency reduces the level of inflation and inflation expectations as well as the level of realized economic growth. We also suggest that central bank transparency is negatively related to 5-year and 10-year bond rate level, respectively. Finally, regarding the effects of credibility on macroeconomic and financial performance, we observe that central bank credibility negatively influences the level and variability of bond rates as well as the level of inflation and inflation expectations.
Some authors, as Cecchetti and Krause (2002) , while using this approach, supposed the same level for the inflation target for all the countries they retained in their study. In addition, they also assume that the expected inflation used in order to construct the credibility index is based on the realized inflation of the previous period. Contrary to these authors, we fix the same inflation target for the industrialized countries and the same target for the emerging countries. For the industrialized countries, we suppose that the inflation target is 2.125 (Note 8), which corresponds to the average of the target fixed by some central bank of industrialized countries practicing inflation target. As for the emerging countries, we suppose that the inflation target is equal to 3.25. Furthermore, the expected inflation is obtained using data from Datastream (Note 9). 
